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Whereas the dot-blot indicated increased titres of sweepoviruses in dual infections, qRT-1 PCR analysis of the SPCSV Hsp70 gene region (RNA2) in the same plants, indicated that 2 average SPCSV RNA titres were significantly reduced (p<0.01) compared to those in 3 SPCSV single infection in all combinations (Fig. 2 , Table S2 ) and this was confirmed by 4 TAS-ELISA tests (detecting the coat protein) with the isolate StV1 where a decrease in 5 SPCSV antigen was observed (data not shown). 6 To test if the observed increases in sweepovirus titres could be mediated by RNase3 7 alone as has been shown for RNA viruses, transgenic plants expressing RNase3 Comparison of siRNA sequences determined from uninfected, StV1, SPCSV, and 22 SPCSV and StV1 infected plants showed notable changes in the relative amounts siRNAs 23 This article is protected by copyright. All rights reserved. corresponding to each virus as well as the regions to which they mapped, particularly in 1 the case of SPCSV (Fig. 4-5 & S5) . The relative number of siRNA reads corresponding 2 to SPCSV increased by more than threefold from 7,500/million reads to 23,708/million 3 reads, with most of the increase corresponding to RNA1 (Fig. 4) . Relative amounts of 4 begomovirus specific siRNA did not change, beyond the variation found between 5 individual samples of the same treatment (+/-0.1%), in double infected plants as 6 compared to singly infected plants (1.1 fold; from 82032 to 90275/million reads). StV1 7 specific siRNAs also mapped to similar positions in the genome, and no obvious 8 differences could be observed (Fig. 5a ). This was in stark contrast to the mapping of 9 reads to the SPCSV genome, where a dramatic change could be observed in the relative 10 amounts and positions to which the siRNAs mapped on the genome (Fig. 5b) . This was 11 characterized by a several fold increase in siRNAs corresponding to SPCSV (Fig. 4) , a 12 reduction in 21nt siRNA (reduced from 37% to 15.8% of all siRNAs corresponding to 13 SPCSV) and corresponding increase in 22 and 23nt siRNA (increased from 39.6% to 14 47.1% and 12.8% to 26.5% respectively, of all siRNAs corresponding to SPCSV), as well 15 as a near disappearance of siRNAs matching to the 5' regions of SPCSV (Fig. 5b) in 16 plants co-infected with isolate StV1 as relative to single SPCSV infection. To determine 17 if the effect of change in siRNA mapping to SPCSV was specific to the synergism 18 between SPCSV and StV1 or a general response found in synergistic interactions with 19 other viruses, we sequenced siRNAs from plants infected with SPCSV and SPFMV. No 20 reduction in the mapping of siRNAs to the 5' region was observed in these plants (Fig.  21 5b), nor was there a change in the total amount of siRNAs corresponding to SPCSV (Fig.  22   4) . 23 This article is protected by copyright. All rights reserved.
When comparing distribution of StV1 specific siRNAs between StV1 and SPCSV co-1 infected plants and StV1 infected RNase3-expressing plants on the other hand a 2 surprising difference could be noted, in that a several-fold reduction in 21 and 22 nt 3 siRNAs could be observed in RNase3 expressing plants as compared to SPCSV co-4 infected plants and also StV1 singly infected plants (Fig. 5b) . interactions, but it may simply be a result of competition for limited resources of the two 14 co-infecting viruses in infected cells, where the association is favoring one over the other. 15 Nevertheless, when we analyzed siRNA targeting of SPCSV in single as compared to 16 dual infection with sweepovirus isolate StV1 we were able to detect a striking difference 17 in the relative amount and distribution of siRNA reads. Total siRNAs corresponding to 18 SPCSV increased several fold (Fig. 4) , and 22 and 23nt siRNA increased relatively as 19 compared to 21nt siRNA , whereas siRNAs matching to the 5' regions of SPCSV nearly 20 disappeared (Fig. 5b) in plants co-infected with isolate StV1 relative to single SPCSV 21 infection. This effect was apparently specific to the interaction of SPCSV with StV1, as 22
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This article is protected by copyright. All rights reserved. similar changes were not observed in the interaction between SPCSV and SPFMV (Fig. 4  1 and 5b). sweepoviruses encode RSS proteins, it is not possible to deduce which they will be or 7 how they will function based on knowledge from other begomoviruses. On the other hand 8
we can use our observations regarding relative changes in siRNA distributions to 9 speculate which components of the RNA silencing machinery might be affected. tissues could lead to an increased rate of transmission of the virus by its vector 10 contributing to more rapid virus spread. 11
12
EXPERIMENTAL PROCEDURES 13 14
Virus isolates 15
The 39 begomovirus isolates described in this study (Table 1 & 
DNA amplification, cloning and sequence analyses 13
The Saint Vincent and the Grenadines isolate (StV1) was isolated from sweetpotato 14 accession CIP400025. The accession has been tested for 10 viruses by ELISA, and 15 grafting onto I. setosa. To amplify begomovirus specific fragments from different 16 sweetpotato accessions (Table 1 ) a simple and quick method of DNA extraction using 17 sodium hydroxide was used to prepare template DNA for PCR (Wang et al., 1993) . 18
Shoots were collected from in vitro plantlets and homogenized in 0.5M NaOH buffer in 19 ratio of 1/5 (tissue: Buffer). The samples were centrifuged at 12000 g for 10 min to spin 20 down the debris. After a spin down samples were diluted 100 times with Tris-HCl 21 100mM (pH8) and 1 ul of leaf extract was used directly for PCR in a 25ul reaction using 22 the 2X phusion polymerase readymade master mix (Finnzymes, Finland) and 23 This article is protected by copyright. All rights reserved. For cloning of the selected begomovirus genomes total DNA was extracted using a 4 modified CTAB protocol (see below) followed by separation of small molecular weight 5 DNA using a plasmid isolation protocol (Alkaline lysis) and the Wizard miniprep kit 6 (PROMEGA, USA). The quality and amount of DNA was checked by agarose gel 7 electrophoresis and by espectrophotometry using a nanodrop analyzer (ND-1000, Thermo 8
Fisher Scientific, USA), respectively. In the case of isolates Per10 and Jam12, 5 ug of 9 small molecular weight DNA was used for amplification of circular DNA using Phi29 10 polymerase (New England Biolabs, USA) reaction with a 5X excess of random hexamer 11 primers according to the manufacturer's instructions. The amplified DNA was then 12 linearized using SmaI for Per10 and StuI for Jam12, resulting in the expected 2.7kb 13 fragment. Isolate Per6, Mex31, Cub5 and StV1 were amplified by inverse PCR using a 14 set of degenerate primers designed based on previously amplified and sequenced region 15 (Bego-F: 5' CTG RCC TCC TCT AGC AGA TCK CC -3'; Bego-R: 5'-GAR CCT GCK 16 CCT GGA TTG CAG AGR -3') resulting in the expected 2.3kb fragment. 17
The PCR and digested Phi29 amplified products were separated by agarose gel 18 electrophoresis and then excised and purified using a gel extraction kit (Promega-WI-19
Madison). The fragments were cloned into pGEM-T easy vector (Promega). 20
Transformation of E.coli DH5α was done by heat shock at 42 o C for 90seconds. Using 21 blue white screening putative transformants were screened and confirmed by restriction 22 analysis using EcoRI enzyme prior to sequencing. The samples were then prepared for 23
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This article is protected by copyright. All rights reserved. sequencing (Macrogen, Korea) using SP6 and T7 primers and a set of specifically 1 designed internal primers. 2
Sequence alignments and phylogenetic analysis were performed using MEGA5.1 3 (Tamura et al., 2011) . Alignments were performed using Muscle and phylogenetic trees 4 were generated after calculating the best fitting model: Maximum-Likelihood method 5 with the General time-reversible model using Gamma distributed rates (with 5 discrete 6 gamma categories) with invariant sites. 
Dot-Blot hybridization and signal quantification 14
For detection by Dot-blot hybridization, total DNA was purified using the CTAB method 15 (Doyle & Doyle, 1987) . Frozen leaf tissues (250 mg) were processed immediately by 16 grinding in 2 ml of CTAB buffer (2% CTAB 100 mM Tris-HCl, pH8.0, 20mM EDTA, 17
1.4M NaCl, 1.0% Na sulphite and 2.0% PVP-40) using polypropylene sack. The 18 homogenate was centrifuged at 10,000 × g for 10 min and the supernatant (750 µl) was 19 transferred to a 1.5-ml microcentrifuge tube and mixed with an equal volume of 20 chloroform:isoamyl alcohol (24:1). The mixture was centrifuged at 12,000 × g for 10 min 21 and the aqueous phase (500 µl) was transferred to a new 1.5-ml microcentrifuge tube 22 before mixing in 550 µl of isopropanol. The mixture was incubated on ice for 10 min and 23 This article is protected by copyright. All rights reserved. centrifuged at 12,000 × g for 10 min at 4°C. The pellet was washed with 70% ethanol, 1 centrifuged at 12,000 × g for 5 min, air dried and dissolved in 100 µl of NFW. 5 ug of 2 total DNA in a total volume of 200 ul were used for hybridization. Standards of 125, 50 3 and 25 ng of plasmid DNA containing the region corresponding to the probe used were 4 also added in duplicate to each membrane tested, to normalize and quantify results. 
Real-time quantitative RT-PCR for detection of SPCSV 14
The same samples described for dot-blot hybridizations above were used to extract RNA 15 using the CTAB method described previously, but modified to precipitate total RNA by 16 adding an equal volume of 4M LiCl rather than isopropanol, and overnight incubation at 17 4°C followed by centrifugation at 10,000 × g for 20 min. The pellet was washed with 18 70% ethanol as described above and re-dissolved in 100 µl of NFW. 
